The purpose of the study was to identify if and how barriers to exercise perceived by adolescents differ across stages of change and if gender is intervening variable -the problem that has not been extensively studied yet. 1251 high-school students aged 16 to 19 (M 17.33, SD .87) were surveyed. 7.59% of the sample were diagnosed in precontemplation stage (PC), 11.35% in contemplation (C), 43.25% in preparation (P), 13.11% in action (A), and 24.70% in maintenance (M). Mean scores of perceived barriers differed across stages of change. For students on PC three barriers appeared to be equally important in preventing them from exercising: " lack of interest", " lack of time" and " lack of motivation". In the remaining stages " lack of time" was the principal barrier. Females declared higher level of perceived barriers comparing to males, especially on P stage. The information obtained in the study may influence physical activity interventions for adolescents to prepare them better to participation in leisure time exercise.
Introduction
One of the manifestations of cultural evolution is the progressive elimination of physical effort from more and more spheres of life -production of goods, gaining and preparing food, locomotion etc. Undoubtedly it makes life more and more easy, but at the same time humankind is faced with the situation, which is considered as "abnormal", taking into account the lifestyle to which it became adapted in the long course of biological evolution. Within this context S.B. and S.B. Eaton's (2003) say about the "discordance or mismatch between our contemporary lives and our genetic makeup" (p. 154) -the discordance which is the cause of the rise and spread of many diseases, known as the "diseases of civilization" or "diseases of the 20th century" (atherosclerosis, hypertension, obesity, non-insulindependent diabetes mellitus, osteoporosis, to name but a few). They result in the deterioration of quality of life, premature death and enormous socio-economic costs. The simplest response to this situation should be increasing leisure-time physical activity as a kind of compensatory mechanism of hypokinetc conditions of daily life. However, the obviousness of this solution turns out to be very difficult to implement, partially because of the pressure of duties everyone has to perform or lack of physical activity facilities in many urban areas, but notably also due to factors related to human personality.
Therefore, successful promotion of physical activity cannot dispense with understanding of psycho-social variables that are related to physical activity behaviors, both positively and negatively. Although research aimed at identifying them have at least a several score years' history, the obtained state of knowledge is still far from satisfactory. Awareness of gaps in the existing knowledge inclines researchers not only to do more research but also to search qualitatively new approaches to them. One of such approaches is the current of research known as "theoretical", considered as the most promising and most adequate to challenges facing the contemporary physical activity promotion (Biddle and Mutrie, 2001 ). Its essence is to conduct empirical research within frameworks outlined by theoretical models of behavior change, which, as J. Buckworth and R.K. Dishman (2002) characterize them, "provide assumptions about behavior and specify relationships among key variables that are necessary to explain and predict behavior" (p. 211). Within different theories which were proposed to explain such complex behaviors as volitional physical activity, there is a category known as dynamic or stage models, which suggest that behavior changes from inactivity to regular activity occur in qualitatively different stages. Each stage needs somewhat different interventions, as being at a given stage is determined by a different set of variables. One of the most popular stage theories is the transtheoretical model (TTM), which, despite some doubts and reservations surrounding it, summoned up numerous supporters, both among theoreticians and activists of health promotion, some of whom some even regard it as "the most important theoretical health promotion development of the decade" (as cited in: Bunton, et al., 2000, p. 55) , and a very promising tool for physical educators to improve the effectiveness of physical education in preparing for a lifetime physical activity (O'Connor, 1994) .
According to the TTM, changes in behavior occur in stages, some of which take place exclusively in individual's cognitions, while others are visible in his/her acts. These stages are defined as stages of change, stages of exercise behavior change or stages of motivational readiness for physical activity (Prochaska and Velicer, 1997; Marcus and Forsyth, 2003; Biddle and Mutrie, 2001) . Usually five stages of change are mentioned: precontemplation (PC; no activity and no intention to become more active in the next 6 months), contemplation (C; no activity, but intention to become more active in the next 6 months), preparation (P; doing some physical activity, but irregularly and below the criteria for active living), action (A; regularly active, but for less than 6 months) and maintenance (M; regularly active for longer than 6 months). In research on smoking cessation, apart from the above mentioned, a sixth stage, termination, was defined (100% self efficacy, no temptation to come back to undesired behavior and being five years in M stage), but because of small number of researches and ambiguity of their results, the question if it should be considered when explaining physical activity behaviors remains open (see for example Fallon and Hausenblas, 2004) . The second dimension of the TTM refers to potential mechanisms involved in the transition between stages. These mechanisms are: 1/ self-efficacy -the extent to which a person believes that (s)he is able to take action in order to obtain a particular result; 2/ decisional balance -evaluation of potential benefits (pros) and disadvantages (cons) of a target behavior; 3/ processes of change, which are defined as "covert and overt activities that people use to progress through the stages" (Prochaska and Velicer, 1997, p. 39) . Ten processes have been identified; classified in two categories: a/ experiential or cognitive which refers to the way an individual thinks, feels and perceives him (her) self and the surrounding social and physical environment; b/ behavioral which refers to visible acts of modifying environment by an individual and changing his/her behavior in response to these changes.
The TTM, even according to its authors, should not be viewed as a closed model, but is open for modifications; including introduction of additional variables, adopted from other models (for example Health Belief Model, the Theory of Planned Behavior or Self-Determination Theory) (Courneya and Bobick, 2000; Mullan and Markland, 1997) . One of the variables which can be an important factor in distinguishing individuals on different stages of change is the construct of perceived barriers to physical activity. This construct is derived from the Health Belief Model and is defined as "an individual's evaluation of the potential obstacles (eg. limited time) that curtail him or her from engaging in a health behavior" (Brown, 2005, p. 107) . The subjective nature of this evaluation does not diminish significance of its influence on behavior; in fact it is admitted that perceived barriers "may exert a negative influence as strong as or stronger than true barriers because much of exercise behavior is under volitional control" (Godin, 1994, p. 131) .
Their importance for physical activity behaviors acknowledged, perceived barriers became the subject of many studies, also those which were done on young populations (see for example Allison, Dwyer and Makin, 1999; Zabinski, et al., 2003, Robbins, Pender and Kazanis, 2003) . However, only in a small number of them, the relationships between perceived barriers and stages of change were determined. One of the first studies, in which the issue was discussed, was conducted by J.M. Kearney, et al. (1999) on a large sample of the community of the European Union. A part of this project was devoted to assessing what barriers to physical activity are most frequently perceived by individuals on each stage of change. As authors found, "not being the sporty type" was the barrier most frequently quoted by those in PC, while "work/study commitments" were the most important for those in the remaining stages. The main limitation of the study was the lack of assessment if there were any differences between stages in perceiving particular barriers and if there were differences within stages. In another study, K.E. Annerar (2002) found that there is a significant relationship between stages of change of older adults and the number of barriers to physical activity perceived by them, while the heart of the observed relationship was the decrease in the number of barriers from PC to M. Distribution of perceived barriers across stages of change was also studied by B.J. Cardinal, M. Cosma and J.A. McCubbin (2004) , who addressed their research to disabled adults. The authors restricted their analysis to the general indicator of barriers finding out that those in the M stage perceived significantly fewer barriers from those in the remaining stages, between which the differences were insignificant. An interesting study on barriers that restrain and triggers that allow moving adult people from stage to stage, was conducted by T. Tai-Seale (2003) , who also found that people on different stages of change perceived different barriers.
Less is known about the relationships between perceived barriers and stages of change in children and youth. In most, none too numerous, research on applying the TTM to physical activity in this segment of population, barriers were assessed within the "cons" of decisional balance construct (see for example : Kim, 2004) . While this construct refers rather to barriers that are anticipated ("if I exercise regularly then..."), inasmuch the notion of perceived barriers refers to current factors which make participation in physical activity difficult or impossible. Moreover the "cons" construct is estimated as a general indicator of anticipated barriers which limits its cognitive value, as it gives little information on what factors and to what extent restrain from the specific behavior. In the studies that the author is aware of, only T. Berry, P.J. Naylor and J. Wharf-Higgins (2005) applied the approach that allowed the aforementioned assessments, although in their research barriers to physical activity were defined as "reasons for relapse" and measured by an open-ended question "why did you stop exercising?".
Barriers identified by respondents were divided into three categories: infrastructural (time, location and facilities), superstructural (nature of activities, cultural ideas and nature of self) and procedural (lack of social and organizational support). The principal reason for relapse turned to be "time barriers", which was reported especially by respondents on P stage.
The purpose of the current research was: to assess what barriers to physical activity are perceived by adolescents on each stage of change, to find out if there are any differences in perceiving barriers across and within stages of change and if there are differences in this perception between male and female respondents.
Methods

Participants and procedures
The study was approved by the commission of science of the Academy of Physical Education in Katowice. The sample consisted of 1251 students (34.78% boys; 65.23% girls) from high schools located in the Katowice agglomeration, Silesia Province, Poland. Their age ranged from 16 to 19 years (M 17.33, SD .87). All students were asked to complete anonymous questionnaires and were informed that their participation was voluntary, there are no risks connected with participating in this research, that their responses are confidential, the obtained data will be used only for scientific purposes and they could withdraw from completing questionnaire at any moment without giving the reasons.
Instruments
To describe participants' stage of change a questionnaire adapted from K.S. Courneya and T.B. Bobick (2000) was used. Items were translated into Polish in accordance with translation-back-t ranslation procedure. Participants were asked to mark one of the five statements that best described their current exercise status. Regular exercise was defined as exercising three or more times a week at least 30 minutes each time and at least at the moderate intensity level (some examples of activities of moderate intensity were provided), excluding obligatory school physical education.
Perceived barriers to exercise were assessed using http://www.soc.nii.ac.jp/jspe3/index.htm 108 the questionnaire created specifically for the study. Participants responded to 26 items representing seven categories of barriers: physical (poor health, overweight, poor physical condition, body sensations during exercising; 4 items), motivational (lack of motivation, willpower and/or energy; 3 items), emotional (fear of injury, not being the sporty type, being ashamed of ones appearance in a track suit; 4 items), time (lack of time, a lot of duties; 3 items), availability (lack of physical activity infrastructure nearby, sports equipment and/or money for exercising; 5 items), cognitive (lack of knowledge how and why to exercise; 4 items), and lack of interest (being not interested in physical activity, being interested in other forms of spending leisure time; 3 items). Items were prefaced by a question "How often prevents you from regular physical activity following things or situations?" and responses were made on a 5-point Likert scale ranging from "never prevents me from exercising" (1) to "very often prevents me from exercising" (5 
Data analysis
Analyses of the obtained data involved descriptive statistics, spearman correlations, analysis of variance (ANOVA) with accompanying Tukey's post hoc tests and t tests. All were performed using Statistica 5.0 PL.
Results
(18.94%) of respondents were classified in
inactive stages (PC and C), 541 (43.25) as irregularly active (P), and 473 (37.81%) as regularly active (A and M). Stage distribution turned out to be related to gender (p=.000), but not related to age (p=.307). Gender differences in stage distribution were observed in stages C, P and M, with greater percentage of males in the latter and greater percentage of females in the remaining two. The stage of change distribution and gender differences are displayed in Table 1 .
As it was expected, both total score of barriers and each of the barriers separately were negatively correlated with stages of change. The strongest correlation was observed with reference to barriers of interest and motivation, while the weakest -in availability barriers. Correlations between variables are displayed in Table 2 . The strongest effect size was observed in "lack of interest" (η 2 =.29), the weakest -in "lack of availability" (η 2 =.12). In the case of the former nearly linear decrease in Table 1 Stages of change distribution among participants of the study. perceiving these barriers across stages of change was observed, in the case of the latter statistically significant difference was observed only between A and M stages, meaning that perceived ease/difficulty to reach exercise infrastructure and/or financial resources don't change significantly between stages from PC to A. On all stages of change the principal barrier was "lack of time". Only in PC mean score of "lack of time" was comparable to "lack of motivation" and "lack of interest". Means, effect sizes, and differences across and within stages of change are displayed in Table 3 .
To explore potential differences between girls and boys t tests were performed. As it is shown in Table 4 , differences between both sexes appeared in stages from C to M with girls attaching more level of importance to some barriers than boys. The number of the barriers that differentiated male and female adolescents was highest in the P stage, within which nearly all barriers, except cognitive, were scored Table 3 Means (standard deviations), one-way ANOVA's, and post hoc results by stage of change for perceived barriers to exercise.
PC-precontemplation; C-contemplation, P-preparation, A-action, M-maintenance * p<.05 ** results of post hoc analyses are shown as homogenous groups ? differences between variables placed at the same level are not significant Table 4 Means, standard deviations and t-test scores of barriers in which statistically significant differences between male and female students were observed.
* a trend toward significance of differences 
Discussion
Despite growing popularity in using TTM in research on youth' physical activity, little attention was given to relationships between stages of change and perceived barriers to physical activity. Therefore, the purpose of the study was to plug this loophole and to make an attempt to discover if and to what extent various barriers to physical activity are differently perceived by adolescents on stages of change.
The observed pattern of changes in a general indicator of barriers was consistent with changes in cons which were observed in earlier research in youth -decrease of the indicator from stage to stage, beginning with PC in which its value was the highest, and ending with M. All stages differed significantly from one another.
Barriers which most consistently differentiated stages of change were especially those connected with lack of interest in physical activity (the strongest effect size, differences between all stages significant), followed by lack of motivation (only the difference between PC and C was insignificant) and emotional barriers (only the difference between P and A was insignificant). However, the smallest differences between stages were observed in availability barriers (the only significant difference occurred between stages A and M), physical barriers (stages C, P and A were significantly different from PC and M) and time barriers (stages from PC to C were not significantly different from each other). As regards the latter from the abovementioned, it appeared to be the highest in the hierarchy of perceived barriers, although -which is surely worth mentioning -on PC stage it occupied the highest rank ex aequo with lack of interest and lack of motivation (differences between all three stages were insignificant). In the remaining stages lack of time occupied independently the highest place in the hierarchy of perceived barriers, being significantly different from all others.
The second highest in the rank of perceived barriers were: on the C stage -lack of motivation and lack of interest, on stages A and M -availability and physical barriers, while -what is symptomatic -on the P stage, all these four barriers. The P stage may be indeed, as it is sometimes suggested, transitional, which means, in the context of our research, that individuals still perceive as important those barriers which restrain from physical activity people in inactive stages (lack of motivation and lack of interest) and at the same time they already begin to place high in the hierarchy of perceived barriers those of them, which are strongly perceived also by those who are regularly active, and which are connected with conditions for undertaking the activity (availability of facilities, finances etc.) and its corporal consequences (perception of effort, bodily sensations etc.).
While there were similarities between male and female respondents in the rank of order of perceived barriers, there were some significant differences between both sexes in the level of importance attached to some of the barriers. General pattern of these differences was consistent with previous research (for example Allison, Dwyer and Makin, 1999) and it resolved itself into attaching higher importance to barriers by females. The principal barriers which were differently perceived by representatives of both sexes were physical (differences appeared on stages C, P and M) and emotional (stages P, A and M). Next, the stage in which the greatest number of differences was observed was P stage, where nearly all but one (cognitive) barriers were more important for females. It seems then, that reasons lying at the base of more intense perceptions of barriers by females are particularly strongly manifested in the P stage in which the role of physical activity in a lifestyle is being decided. Less clear is the background of these differences. It may result from the differences in socialisation to physical activity found in males and females, which on the one hand causes commonly observed lower level of physical activity in females, and on the other more intense perception of barriers to this kind of activity. It is also possible that the source of the differences is more "natural", thus anchored to philogenetically conditioned biological differences between sexes, which make females less prone to physical activity, as natural selection favoured individuals who were more thrifty in energy managing, thereby increasing chances to trouble-free fulfilling reproductive functions (compare hypothesis of energy conservation; Goran, et al., 1998) . Inasmuch this mechanism may still impinge on the behavior itself, it may also leave its mark on more conscious perceiving of bigger problems with undertaking it.
It is worth mentioning that the PC stage was the only one in which no differences between males and females were observed (only in time barriers a trend toward significance was found). It seems then, that reasons for which individuals are inactive and not thinking about becoming active are so strong that sex differences are blurred. So, as the suggestion that female adolescents need more intense interventions in strategies of managing barriers to physical activity seems legitimate, the PC stage should be more "egalitarian" in this respect. The study was not without some limitations which should be emphasized. First, the study was cross-sectional and as such it does not allow to conclude about causality of observed relations. It is probable that the relationship between perceived barriers and stages of change is bi-directional. Second, the study was based on self-reports, which have well known limitations, such as giving by respondents the answers that they feel are most socially desirable. Third, P stage in this research was defined as exercising some, but not regularly and/or below the criterion level. Although this definition is used in many studies, in many others the preparation stage is defined more by an intentional than behavioral component, thus as intending to start exercising within a few weeks.
Despite these limitations the study is noteworthy as it broadens the knowledge of using TTM framework to understand youth physical activity, including the variables that have not been extensively studied yet. Identifying the barriers to physical activity perceived by students on different stages of change, with consideration to gender, ethnic origin, age etc. as potential intervening variables, is important for physical activity promotion as it implies tailoring interventions aimed at weakening the influence of perceived barriers on the specific needs of people at different stages of change.
